DNA sequence analysis of mutations induced by melphalan in the CHO aprt locus.
In previous work, we established that treatment with melphalan (L-phenylalanine mustard) produced a predominance of A.T-->T.A transversions in the Simian virus 40 (SV40)-based shuttle vector pZ189 during replication in human 293 cells. Mutations were induced with varying doses (4-12 microM) melphalan in the aprt gene of the hemizygous Chinese hamster ovary (CHO) cell line D422 to determine whether a similar mutation spectrum would be observed in an endogenous gene. DNA sequence alterations were determined for 39 spontaneous and 41 melphalan-induced independent mutant clones. Other than a predominance of transversions in both systems, the spectrum of melphalan-induced aprt mutations bears little resemblance to the spectrum observed in the supF gene of the shuttle plasmid pZ189. In aprt, mutations at G.C base pairs (bp) predominated (29 of 41 base substitutions). Significantly enhanced mutagenesis was observed at 5' G-G-C 3' and 5' G-G-C-C 3' sites in the aprt gene. Almost half of the melphalan-induced base substitutions occurred at 5' G-N-C 3' sequences, which are believed to be potential interstrand crosslink sites.